The structure and distribution of spontaneous intestinal tumours are compared with that of tumours and of precancerous changes induced by dimethylhydrazine (DMH), methyl azoxy methanol acetate (MAM acetate) The normal transitional epithelium of the urinary bladder has a specialized thickened luminal plasma membrane (Hicks, J. cell Biol., 1966, 30, 623).
The normal transitional epithelium of the urinary bladder has a specialized thickened luminal plasma membrane (Hicks, J. cell Biol., 1966, 30, 623) .
Following treatment with various bladder carcinogens or cytotoxic agents, the production of this membrane is interrupted. In its place a conventional unit membrane is produced which often forms microvilli. In bladders treated with cytotoxic but non-carcinogenic substances this membrane is gradually replaced by the normal specialized membrane during the recovery from toxic damage. However, in those bladders exposed to carcinogens the normal specialized membrane does not regenerate, the new membrane persists and in many cells develops a pronounced glycocalyx. As the tumours enlarge, the glycocalyx thickens and more superficial cells develop this modified membrane. We have seen this modified membrane only in preneoplastic or neoplastic epithelia. The possible significance of this membrane change as a diagnostic aid and also its possible relationship to the genesis of tumour antigens will be considered. Aflatoxin is a potent hepatocarcinogen in the rat. In experiments using aflatoxin contaminated peanut meal (5 parts/106 aflatoxin B1) feeding for 3 weeks to weanling rats results in a negligible incidence of hepatic carcinoma, whereas feeding for 6 weeks induces a 100% incidence within 50 weeks. Aflatoxin induces the formation of large bizarre nuclei in rat liver, and we have examined this effect by preparing rat liver nuclei at various times during and after feeding the toxic diet, followed by fractionating the nuclei using zonal rotor centrifugation. We find that the process of development of a large tetraploid population of hepatic nuclei, which normally occurs during maturation, is disturbed by feeding the toxic diet. The tetraploid population is diminished compared with controls, and at the same time increased populations of nuclei with diploid or ploidies higher than tetraploid are observed. This abnormal distribution of ploidy, once established by the toxic feeding, appears to be stable and is maintained until the development of hepatic carcinomata, whose nuclei predominantly have a diploid DNA content. Experiments using 3H-thymidine have shown that whereas during normal maturation the majority of DNA synthesis changes from being associated with the diploid to the tetraploid peak, this process is reversed by feeding the toxic diet. These changes have possible significance in relation to the toxic and carcinogenic actions of aflatoxin on rat liver.
